miss sessions. 1 This may be due, in part, to the fact that behavioral smoking cessation programs are often delivered in multiple sessions and typically involve professional counseling and ongoing support. Thus, it can be difficult to adequately assess the effectiveness of smoking cessation interventions for some pregnant women, and interventions that are effective may not be as potent if only a portion of the treatment is delivered. 4 Further, pharmacological interventions for smoking cessation during pregnancy, such as nicotine replacement therapy, continue to raise safety concerns given that compliance in clinical trials has been poor and evidence has been somewhat mixed or difficult to interpret due to insufficient data. 5 Moreover, it is possible that some women are reluctant to seek out pharmacological interventions during pregnancy or may believe that natural or holistic therapies provide safer alternatives. [6] [7] [8] [9] Overall, there is a general unmet need for treatment among pregnant smokers, which causes substantial and long-term effects on the health of these pregnancies and leads to substantial unnecessary financial burden to the health care system. [10] [11] [12] [13] Complementary and alternative medicine (CAM) methodsmeaning non-mainstream practices or products used as primary treatment or as a complement to mainstream health care 14 -may be attractive to some women in ways that traditional treatment programs are not. CAM methods have gained wider acceptance in the United States within the last few decades, with mindfulness meditation, yoga, acupuncture, massage, and herbal supplements, in particular, becoming accepted therapies for a variety of physical and mental health conditions or for the purposes of health promotion and treatment. 15, 16 As of 2007, results from the National Health Interview Study (NHIS) indicated that more than 15% of the general population reported using a provider-based (ie, delivered directly by a practitioner) CAM treatment within the past 12 months, reflecting an almost 25% increase over 2002. Of those who reported use of provider-based CAM treatments, 19.4% were current smokers, suggesting that smokers used CAM approaches at least as often as nonsmokers. 17 The use of CAM methods has also become common during pregnancy, perhaps in part due to the hesitancy of some women to use medications while pregnant. 18 In healthy pregnant women, CAM approaches have been found to help lower stress, improve sleep, and reduce pain, 19 and some prenatal care providers regularly refer pregnant patients to yoga classes, massage therapists, and other CAM practitioners. 20 Interest in CAM may reflect a growing preference for "holistic" approaches to healthcare and not necessarily dissatisfaction with conventional treatment approaches. 6, 18, 21 Additionally, preference for CAM may also be related to traditional cultural practices, but evidence of this is not clear. 18 There have been no thorough examinations of the characteristics of individuals who are more likely to access or be interested in CAM. The few studies that have examined who may be more likely to use CAM have found that women, in general, appear to be greater consumers of CAM approaches, 22 as are those with higher levels of education. 23 Those who used CAM prior to pregnancy may also be more likely to consider using CAM during pregnancy. 7 Rigorous studies demonstrating the effectiveness of CAM approaches are lacking, with existing published literature being hindered by significant methodological limitations. 24 Moreover, evidence-based guidance and safety information are not clearly available to consumers, which is of particular concern during the perinatal period due to potential maternal and fetal harms when treatments are used inappropriately. 25 The limited evidence that does exist suggests that, when used correctly, CAM treatments are efficacious for a number of physical and mental health issues. To date, however, we are aware of only one study that has examined the use of CAM for smoking cessation during pregnancy: Bradizza and colleagues' pilot trial of an emotion regulation treatment for pregnant smokers, which includes mindfulness meditation (included in this special issue). 26 Accumulated evidence from the existing literatures on CAM use for smoking cessation, pregnancy, and related conditions suggests that some particular CAM therapies merit further exploration, including acupuncture, 24, 27, 28 mindfulness and meditation, [29] [30] [31] [32] and yoga, 19, 31, [33] [34] [35] [36] among others. [37] [38] [39] [40] Examining CAM use among pregnant smokers may facilitate better understanding of their unique treatment needs and preferences. Moreover, examining the characteristics of those who use these approaches may be useful in designing and implementing interventions. The present study therefore seeks to examine rates of CAM use (for any purpose) among pregnant smokers and characteristics associated with CAM use. We do so via secondary analysis of data from the National Survey on Drug Use and Health (NSDUH) and the National Health Interview Survey (NHIS), examining the following questions: (1) What are the rates of CAM use among pregnant smokers, and how have trends changed across time? (2) What are the characteristics of pregnant smokers who have utilized CAM treatments? We hypothesize that CAM treatment utilization will be low, but that trends will indicate an increase across years. We have no firm hypothesis regarding characteristics of pregnant smokers who use CAM as this is an exploratory aim.
Methods

Survey and Sample Descriptions
National Survey on Drug Use and Health
The present study used a subset of data from the 2004-2013 NSDUH, which collects information from a random sample of more than 70 000 individuals on an annual basis, providing crosssectional estimates of alcohol and drug use for non-institutionalized U.S. civilians aged 12 and older. NSDUH employs independent, multistage area probability sampling for all 50 states and the District of Columbia with oversampling of certain subpopulations in order to yield nationally representative estimates. 41 Survey years 2004-2013 were the focus of the current project because a question regarding use of alternative mental health treatment, including acupuncture, herbal medicine, massage therapy, and chiropractic adjustment was added to the survey beginning in 2004.
A total of 8895 pregnant women (age 12-44) participated in the NSDUH between 2004 and 2013, and of those, 3252 reported smoking within the past year. Only a subset of those pregnant, past-year smokers indicated that they had received alternative mental health treatments and responded to subsequent questions related to CAM, limiting the sample for analyses focused on prevalence of CAM use and characteristics of CAM users to 251.
National Health Interview Survey
The present study also used a subset of data from the 2002, 2007, and 2012 NHIS. Similar to the NSDUH, the NHIS surveys the civilian, non-institutionalized U.S. population. The NHIS is a crosssectional survey conducted annually by the National Center for Health Statistics (NCHS) with the purpose of collecting information on the health of the U.S. population. The NHIS employs a complex sampling design (multistage area probability design) to obtain a representative sampling of approximately 87 500 individuals from households in all 50 states and the District of Columbia and includes oversampling of specific subgroups. 42 Since 2002, the NHIS has included a special supplemental section on CAM utilization every 5 years; therefore, the present study examined the three waves of the NHIS that have included CAM questions to date (2002, 2007, and 2012 [43] [44] [45] Procedure Data Collection Data collection procedures for both the NSDUH and NHIS are described in detail elsewhere. 41, 42 All NSDUH data were collected face-to-face by trained interviewers using computer-assisted personal interviews (CAPI) and audio computer-assisted self-interviews (ACASI) in order to enhance response validity and disclosure on sensitive topics. 41 Data files for the years 2004 through 2013 are publicly available and were obtained via the Inter-University Consortium for Political and Social Research (ICPSR).
All NHIS data were collected through face-to-face household interviews conducted by trained interviewers from the U.S. Bureau of the Census. The NHIS questionnaire uses CAPI administered via laptop with interviewers entering responses into the computer during the interview. 42 
NSDUH Measures
Sociodemographic Variables. The publicly available NSDUH dataset included a range of demographic variables such as sex, age, race, ethnicity, marital status, highest level of education completed, employment status, family income, and receipt of government assistance. Females aged 12-44 years were asked whether they are currently pregnant.
Smoking. Past-month and past-year cigarette use were used to assess smoking status.
Substance Use. Participants were asked about lifetime, past-year, and current use of a range of substances, as well as items assessing DSM-IV 46 criteria for substance abuse and dependence.
Mental Health. The mental health module of the NSDUH is designed to collect data on serious psychological distress and major depression. Questions related to serious psychological distress and major depressive disorder were added to the NSDUH survey beginning in 2005. Therefore, data for these mental health indicators were only available for those who completed the survey after 2004. 41 The K6, 47 ,48 a well-validated, brief screener for nonspecific psychological distress, was used to measure serious psychological distress in two time periods: (1) in the past 30 days and (2) during a month in the past year in which they felt more depressed, anxious, or emotionally stressed than in the past month. Only those who indicated that in the past year there was a worse month than the past 30 days were asked about the worst month in the past year. Respondents with a total K6 score of 13 or greater were classified as having had serious psychological distress. 41 Additionally, DSM-IV 46 criteria were used to determine whether respondents met criteria for a major depressive episode in their lifetime and within the past year. Respondents were also asked whether they have ever had an anxiety disorder and whether a doctor had indicated to them that they had an anxiety disorder in the past 12 months.
Conventional Mental Health and Substance Use Treatment.
A series of items assessing the past-year usage of various forms of conventional mental health and substance use treatment were included in the mental health treatment utilization and substance use treatment sections, respectively. Survey instructions for items related to mental health treatment emphasized that respondents not include episodes of substance use treatment, and instructions for substance use treatment emphasized that "questions deal with treatment for alcohol and drug problems, not including cigarettes." CAM Treatment. Participants were asked whether they had used alternative mental health treatment in the past 12 months, specifically for help with a mental health problem. Several provider-based CAM treatments were included as options as possible sources of treatment-Acupuncturist or acupressurist; Chiropractor; Herbalist; Massage therapist-and responses to these treatments were included in the present study.
NHIS Measures
Sociodemographic Variables. The NHIS included a range of demographic characteristics, including age, race, ethnicity, marital status, employment status, and family income. A single item from the Sample Adult Core survey was used to indicate current pregnancy.
Smoking. Smoking status was identified by responses to questions in the Sample Adult Core survey: (1) "Have you smoked at least 100 cigarettes in your entire life?" and (2) "Do you now smoke cigarettes every day, some days, or not at all?" For current smokers, questions related to quantity and past 30-day smoking frequency were included. Former smokers were asked how long ago they had quit: "How long has it been since you quit smoking cigarettes?" All current and former smokers were asked about age of onset of regular smoking.
Alcohol Use. Quantity and frequency of past-year alcohol use were available in the NHIS; other substance use was not assessed.
Mental Health. Respondents were asked whether a doctor or other health professional had ever told them that they had depression or other mental health disorders, and, if so, whether this occurred during the past 12 months. The NHIS also uses the K6 47, 48 to assess psychological distress within the past 30 days.
CAM Utilization. NHIS respondents were asked about lifetime and past-year use of a range of CAM modalities, including yoga, meditation/mindfulness practices, tai chi, qi gong, Pilates, acupuncture, Ayurveda, biofeedback, chiropractic care, massage, energy healing therapy, chelation therapy, craniosacral therapy, naturopathy, hypnosis, traditional healers, homeopathic treatments, and herbs or supplements (eg, "Have you ever practiced any of the following?; "Have you ever used…?; "During the past 12 months did you practice…?"; and "During the past 12 months did you use…?"). For the present study, yoga, meditation/mindfulness practices, deep breathing exercises (note: this was dropped from the NHIS after 2007 and subsumed under meditation/mindfulness and yoga), acupuncture, chiropractic, herbs or supplements, and massage were examined because they (1) represent some of the more commonly available CAM approaches; (2) have been the focus of previous empirical investigation; and (3) and may be relevant to pregnant smokers.
Conventional Treatment Utilization. Although the NHIS does not include specific items related to conventional mental health and substance use treatment, respondents were asked if they had seen "a mental health professional such as a psychiatrist, psychologist, psychiatric nurse, or clinical social worker" in the past 12 months.
Analyses
All analyses were conducted using SPSS v. 22.0; the complex samples add-on component was utilized as needed. Imputations and recodes for the NSDUH and NHIS data were conducted by the Research Triangle Institute (RTI) and NCHS, respectively, and were provided in the publicly available data files. As recommended by RTI and NCHS, final annual survey weights were used for both the NSDUH and NHIS data in order to support national-level estimates. Subpopulation analyses with sample sizes that fell below 200 did not take into account complex sample design features (B. West, personal communication, May 21, 2015) .
Descriptive analyses were used to examine sample characteristics and prevalence rates across study waves of prenatal smoking and treatment utilization. For population-level estimates, 95% confidence intervals are also reported. Separate, unweighted univariate logistic regression models examined characteristics associated with CAM usage among pregnant smokers (eg, sociodemographic factors, smoking patterns, and mental health). Subsequently, those variables associated with CAM were included in multivariate regression models to determine the relative importance of variables associated with CAM utilization. Due to limited sample sizes, some factors were combined (eg, alcohol and illicit drug dependence combined into substance use dependence) where appropriate.
Results
Participants
Of the 3252 pregnant, past-year smokers who participated in the NSDUH, 1920 were current, past 30-day smokers and 1332 had smoked in the past 12 months but not in the past 30 days. Participants in the NSDUH were primarily White, non-Hispanic, and never married (Table 1) . On average, past 30-day smoking prevalence was estimated to be 16% (95% CI = 14.9-17.2) across all waves.
Of the 182 pregnant, past-year smokers who participated in the NHIS, 106 reported that they currently smoked, while 76 reported that they had quit smoking within the past year. Participants in the NHIS sample were primarily White, non-Hispanic, and married (Table 1) . Compared to the NSDUH, the prevalence rate of past-30-day prenatal smoking in the NHIS was lower at 10.1% (95% CI = 8.0-12.6) across the three NHIS waves.
CAM Use
In the NSDUH sample, among the 251 pregnant, past-year smokers who sought alternative mental health treatment, 156 received treatment from CAM practitioners. The overall prevalence of CAM use among pregnant past-year smokers was 6.9% (Table 1) . NSDUH participants predominantly chose conventional mental health or substance use treatment. Nearly 5% sought solely CAM treatment. Notably, a small proportion of pregnant, past-year smokers utilized both conventional and CAM treatment (2.6%; 95% CI = 1.7-3.9). Across NSDUH survey waves, there appeared to be some variability in CAM use (Figure 1 ) but no consistent pattern of increasing or decreasing use. Provider-based chiropractic and massage therapies were the most common CAM treatments accessed by NSDUH participants (see Supplementary Figure 1 for use rates for each CAM modality).
In the NHIS sample, 29.1% reported CAM use within the past year, with 36.3% of pregnant, past-year smokers endorsing lifetime CAM use (Table 1 ). Compared to NSDUH participants, fewer NHIS participants sought out conventional treatment from a mental health professional. Across NHIS study waves, past-year CAM use increased from 27.2% in 2002 to 31.6% in 2007, but dropped to 29.1% in 2012 (Figure 1) . In examining CAM treatments separately, increases across study waves were observed for yoga, meditation, and massage (Supplementary Figure 2) . Herbs/supplements were the most commonly used CAM approach within the past year, followed by meditation and deep breathing exercises. Deep breathing exercises (including as part of yoga or meditation practice) was the most common CAM practice smokers had ever used, followed by herbs/ supplements and meditation. For lifetime CAM use, rates decreased from 38.3% in 2002 to 36.3% in 2007, but increased in 2012 to 39.9%. Increases were observed for several CAM approaches: yoga, acupuncture, and massage (Supplementary Figure 3) .
Characteristics of Women Who Smoke During Pregnancy and Report CAM Use
Among NSDUH respondents, univariate logistic regression analyses revealed that all sociodemographic, smoking, and mental healthrelated factors examined were associated with greater likelihood of past-year CAM use (see Table 2 for list of all factors), with the strongest factors including higher annual family income, being married, White racial status, nonreliance on government assistance, and absence of past-year serious psychological distress or mental health problems. All factors were included in a multivariate logistic regression in order to determine their relative importance in an adjusted model. The overall adjusted model was significant and accounted for between 27.4% (Cox and Snell R 2 ) and 37.0% (Nagelkerke R 2 ) of the variance in past-year CAM use. Two factors remained significantly associated with greater likelihood of past-year CAM use in the adjusted model: (1) nonreliance on government assistance and (2) absence of past-year serious psychological distress, depression, or anxiety (Table 2) .
In the NHIS sample, univariate logistic regression analyses indicated that higher income, greater education, former smoking status, and White racial status were significantly associated with lifetime CAM use. These factors were entered into a multivariate regression model, which was significant and accounted for between 12.1% (Cox and Snell R 2 ) and 16.5% (Nagelkerke R 2 ) of the variance in lifetime CAM use; however, none of the factors remained significant once included in the adjusted model (Table 3) .
Among the univariate factors associated with past-year CAM use for NHIS participants, race, greater education, higher income, employment status, and former smoking status were significantly associated with past-year CAM use, and these factors were included in the multivariate model. The overall adjusted logistic regression model of factors associated with past-year CAM use was significant and accounted for between 13.4% (Cox and Snell R 2 ) and 19.1% (Nagelkerke R 2 ) of the variance in past-year CAM use. Race emerged as the only variable significantly associated with past-year CAM use in the adjusted model, such that African American women were significantly less likely than White women to have used CAM in the past year (Table 3) .
Discussion
The present study investigated CAM utilization and characteristics of pregnant smokers who sought CAM in two cross-sectional national surveys, in order to better understand their treatment needs and preferences. Pregnant smokers in both samples endorsed CAM use at low to moderate and somewhat steady rates, with increases noted in several modalities. Use of conventional treatment for mental health and/or substance use was more common among NSDUH participants as compared with CAM approaches, whereas use of CAM was more common than conventional mental health treatment among NHIS participants. However, this difference is likely driven by methodological differences in how each survey assessed conventional treatment and CAM utilization (specifically, the NSDUH includes several CAM treatments as response options to an item about alternative mental health treatment, which is part of a larger section on conventional treatment utilization questions that is only administered to participants who endorse use of any treatment; whereas the NHIS administers a much larger battery of questions related to CAM for any purpose to all respondents, but only assesses conventional treatment use via a single item about seeing a mental health professional). With regard to specific CAM modalities, seeking alternative mental health treatment within the past year from a chiropractor or massage therapist was most common within the NSDUH sample. In contrast, NHIS participants reported that herbs/ supplements, meditation, and deep breathing exercises were the most common CAM approaches used within the past year for any purpose. Notably, a small proportion of women endorsed both conventional and CAM treatment use within the past year, suggesting that some pregnant smokers are open to trying a variety of approaches to improve health and well-being or as a form of treatment. It is not clear from the present data why individuals made these treatment decisions. Thus, these findings underscore the need to better understand how treatment preferences drive decisions to seek specific treatments. Regardless, these findings demonstrate that pregnant smokers are interested in CAM approaches and that many are already using CAM as a form of mental health treatment or for general health promotion. In terms of trends in the prevalence of CAM treatment use among pregnant smokers across survey years, our prediction of increased CAM use over time was not supported by the data. Instead, it appeared that the prevalence of CAM use was variable across study years in both the NSDUH and NHIS with no evidence of a linear trend. Considering trends of increasing CAM use observed in the general population, including smokers, 17 it is possible that this fluctuation in rates of CAM use among pregnant smokers may be reflective of uncertainty about the safety and efficacy of these modalities during pregnancy. However, within the NHIS sample, there appeared to be an overall increase in past-year use of specific modalities-yoga, meditation, and massage-between 2002 and 2012. Increase in the use of yoga and meditation among NHIS participants suggests that including these modalities in future versions of the NSDUH may provide a better estimate of the types of approaches individuals are turning to for the purpose of alternative mental health treatment.
Analyses examining factors related to CAM use among pregnant smokers were underpowered due to limited sample sizes. These analyses were conducted without using sample weights in order to facilitate interpretation, given that applying weights appeared to result in artificially inflated significance values for all factors but did not generally change the magnitude of odds ratios. Despite these restrictions, a number of factors were found to be associated with CAM use among pregnant smokers in both samples, including White race, having greater levels of education and higher annual family income (a finding that is consistent with previous research in this area). 23 Notably, former smoking status appeared to be associated with CAM use in both samples at the univariate level, which may suggest that successful quitters found some benefit to using CAM. Alternatively, there may be something about CAM treatments that is less acceptable to pregnant current smokers, including costs associated with accessing CAM if these treatments are not covered by insurance.
The overall purpose of the NSDUH and NHIS surveys is to provide a general, cross-sectional snapshot of the substance use, mental health, and physical health of the U.S. non-institutionalized population. Due to the cross-sectional nature of the NSDUH and NHIS, conclusions about causality cannot be made. Further, although these study designs allow for generalizability of this study's results to the U.S. population, they also present some limitations. Certain subgroups (eg, incarcerated individuals) are not included in these surveys; this could result in an underestimation of smoking, substance use, and mental health problems among pregnant women. Further, these surveys were not designed specifically for the subpopulation of pregnant smokers, and therefore variables were restricted to those included in each survey. Thus, there are several relevant factors that could not be assessed. Neither survey assesses smoking cessation treatment. Thus, it is uncertain whether some women sought or benefitted from smoking cessation treatment. In addition, questions related to CAM use in the NSDUH were embedded within the alternative mental health treatment section, and only assessed use of four particular provider-based treatments, excluding other promising approaches (eg, meditation and yoga). Consequently, the sample size for these items was limited to those who sought these specific alternative treatments for mental health issues and responded to these items. Although previous research demonstrates that some individuals specifically use CAM as a form of mental health treatment-in one study of psychiatric patients nearly 60% used CAM for anxiety and 40% used CAM for depression 49 -more recent evidence suggests that health and well-being promotion are the most common reasons for using CAM. 50 As such, it is highly likely that the prevalence of CAM use within the NSDUH sample was underestimated. Despite pooling several waves of each survey together, the sample size for some analyses within both samples was small. Finally, although the NSDUH makes efforts to minimize self-report bias and enhance disclosure of stigmatized behaviors by using ACASI, the NHIS relies on only face-to-face interviews. Regardless of methods to minimize bias, data from both surveys are based solely on participant self-report; thus, prenatal smoking, substance use, and mental health issues may be underreported.
The present study demonstrated that a small proportion of pregnant smokers are interested in and already accessing CAM, whether for alternative mental health treatment or any other purpose. Further, although CAM use appeared to be somewhat lower in lower socioeconomic status and (in some cases) depressed or anxious women, it was nevertheless reported by at least 25% of women in these subgroups. CAM treatments may thus be a broadly acceptable approach for pregnant smokers, particularly if potential barriers such as cost and accessibility are addressed. Future investigations should explore the intended reasons or goals for seeking out CAM-including whether women use CAM to assist with smoking cessation or manage distress/mental health symptoms-in order to better understand motivations for pursuing CAM, and whether women are choosing CAM instead of or in addition to conventional treatment.
Several access-related issues remain to be addressed. As noted, this study found that pregnant smokers are seeking out CAM treatment at moderate and stable rates. Compared to conventional approaches that are largely based on a mental health/substance abuse model (and therefore associated with stigma in some communities), CAM approaches may be a more attractive treatment option to many pregnant women, thus increasing the proportion of women who obtain some form of assistance. Further, developing healthier mind-body practices may encourage pregnant and parenting women to make other healthy choices for themselves and their families. However, further research is needed not only to validate the efficacy of these treatments for a variety of physical and mental health issues but also to guide treatment recommendations and to confirm that such treatments can be used safely during pregnancy. In particular, pilot studies and larger scale randomized clinical trials are required to provide a foundation for the use of CAM in general and for specific subpopulations such as pregnant women, whether as a standalone or adjunct to conventional evidence-based treatment approaches. In addition, as previous authors have noted, 25 the lack of regulatory oversight is a significant concern surrounding some CAM treatments. For example, evidence-based treatment guidelines for practitioners of other CAM modalities such as acupuncture, chiropractic care, and yoga would help to ensure that women who pursue these approaches during pregnancy do so safely. Supplementary Figures 1-3 
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